ABSTRACT The incidence of bacterial, viral, mycoplasma, and rickettsial infections has been assessed prospectively in 210 adult patients with pneumonia who presented to a district hospital over a six-year period. One hundred and thirteen infective agents were detected in 103 patients. The agent most frequently detected was Mycoplasma pneumoniae which accounted for 30 infections. A bacterial pathogen was found in 43 patients. Streptococcus pneumoniae was the most common of these (24 patients); Staphylococcus aureus (eight), Haemophilus influenzae (four), Klebsiella spp (three), and Legionella pneumophila (three) were all less common. Chlamydial or rickettsial infections (Psittacosis or Q fever) were detected in nine patients. Viral infections were found in 31 patients (22 influenza A, four influenza B, two parainfluenza, and three respiratory syncytial virus). There were 10 patients in whom more than one pathogen was identified. In 107 patients no pathogens could be identified. Seventy-five per cent of these patients had either received antibiotics before entering hospital, or were unable to produce any sputum for culture. The incidence of bacterial pneumonia has probably therefore been underestimated. Nevertheless this survey does emphasise the importance of M pneumoniae as a pathogen in patients with pneumonia presenting to hospital.
The last major survey of adult patients with pneumonia presenting to The present survey is a 75-month prospective study of adult pneumonia acquired in the community and presenting to a general hospital. It was designed to assess any changes in the pattern of pneumonia pathogens that may have taken place over the last 20 years, and to establish the frequency of infection with pathogens that have been less readily detected in the past. Methods
All patients admitted to this hospital with a clinical diagnosis of primary pneumonia between January 1974 and March 1980 were considered for inclusion in the study. All patients had a history of acute pneumonia and had radiological evidence of consolidation. Those in whom pneumonia was secondary to intercurrent illness (such as aspiration pneumonia after stroke or coma), and patients in whom the pulmonary consolidation was later found to be caused by pulmonary embolism, bronchopulmonary aspergillosis, or tuberculosis -were excluded. Two hundred and ten patients remained for analysis; 138 (66 %) were male and 72 (34%) were female. The mean age of the patients was 54 years (range 12-100 yr).
All specimens were processed according to the routine procedures used in the laboratory of this hospital. Blood and sputum specimens were collected from the patients as soon as possible after admission, usually on the first hospital day. A representative sample of sputum was homogenised by mechanical means with an equal volume of Ringer's solution, and an aliquot of this used to make a final dilution of 1 in 5000 in normal saline; 0-01 ml of this was then cultured on CLED medium and on blood agar streaked with Staphylococcus aureus to reveal haemophilus by satellitism. Both plates were incubated in 10% C02 for at least 18 hours. More than 10 bacterial colonies of a single 566 organism on either plate were considered evidence of the involvement of that organism in the aetiology of pneumonia.
Blood cultures were taken into Brewer's medium and glucose broth, and incubated at 37°C. Subcultures were made on days 1, 2, and 7.
Throat swabs were collected on the morning after admission from those patients whose illness had lasted less than five days, and were transported to the laboratory in milk saline medium within attempted. Only 450% of the patients with a "nonbacterial" pneumonia that is, mycoplasma pneumonia, psittacosis, and Q fever could produce sputum for culture. In the 107 patients in whom no pathogens were detected, sputum was obtained from 59%.
The organism most commonly identified was Streptococcus pneumoniae (24 patients) followed by Staph aureus (eight). Haemophilus influenzae (four) and Klebsiella spp (three) were both uncommon. A viridans streptococcus was grown on blood culture Eighty-seven patients (42 %) were regular smokers at the time of diagnosis, 34 (16%) were ex-smokers, and 63 (30%) were non-smokers. There were rather fewer smokers in the group with mycoplasma pneumonia (25 %). All three patients with Legionnaires' disease were smokers. Seventeen patients (11 male, 6 female) died, giving an overall mortality rate for this group of patients of 8 % (table 5) . Of those who died 35 % had associated chronic chest disease, and 530% had an associated systemic disorder. A high mortality was found in Legionnaires' disease (two out of three died) and in staphylococcal pneumonia (three out of eight), particularly when associated with infection with influenza A virus. The one patient who died after mycoplasma pneumonia was thought to have died from a pulmonary embolus.
The mean duration of symptoms before admission to hospital is shown in table 6. The majority of the patients with bacterial pneumonia were admitted Differing bacteriological techniques may account for some of this variation. Positive sputum cultures are not always associated with clinical pneumonia, and sputum is often contaminated with organisms from the oropharynx. The interpretation of sputum cultures containing small numbers of organisms can thus be difficult.6 Transtracheal aspiration for the collection of sputum avoids these difficulties, but has not been widely used in the past and is not without morbidity.7 The homogenisation and dilution of sputum before culture generally produce a pure growth of pathogenic bacteria, and reduce the likelihood of culturing oropharyngeal contaminants. 6 If only a few pathogens are present in the sputum, however, perhaps as a result of previous antibiotic therapy, this technique may give negative results.
Previous antibiotic therapy reduces considerably the chances of isolating a pathogen from both blood and sputum.8 Other studies have included a varying proportion of patients who had received antibiotics before attending hospital, and only Dorff et al5 excluded these from analysis. In the 107 patients in our series in whom no pathogens were detected, antibiotics had been given to over 500%, and a further 250% were unable to produce sputum; it is possible therefore that many of these patients had bacterial pneumonia. 
